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1020030058268 



#^ '^^l: 2003/11/6 



[if^eis] 0001 

[XilS^XH 2003.08.22 

SS] 0\X[ S!X| 

immS] S^SS] SECONDARY BATTERY 

[ssj &^^o^l>lPo^ol ^^siaf 

[MS!2J3H] 1-1998-001805-8 
ICH£I£J1 

[SSI ^Di^sisei 

[CHa|oj3H] 9-2001-100003-6 

[II§aS£|AH 221^ 

[Sg^Se^eis] 2001-041982-6 

[^§£1 HONG.EUI SUN 

r^&J^^&imi 701005-1240711 

[^^eis] 330-771 

i^^} 2^^^cH^e^lo^E^e 202s i808m 

[^^] KR 

[^§£1 ssh:)!] gho.sung jae 

[^eje^ei^l 620801-1105819 

[^^ei^l 330-090 

ss^i mQ}A\ 577-1 <y^^5^4=o^D^M 103-1306S 

[^^1 KR 

s^h:?ii um.jae chul 



28-1 



1020030058268 2003/11/6 

[^ej^^Sls] 720501-1051826 
[o^ui^] 140-040 

[^^1 Aie^^Ai ^^y^ smm iois isoss 

[^^1 KR 

[^S^ 9^S:>I1 HIRAMURA.YASUAKI 

^sys aietAi 508&1XI 
[^^1 jp 

[^S^ ^^S:>ll I10\B\\ D[A[d\ 

[^S£l KOIKE. MASAKI 

i^^} mm'd^ m2}A\ 508&1XI 

[^^1 JP 

i^^ii x-1142^21 ^§011 °iE^ gs!, mm^ M6o^°\ ^mo\\ SJ 

^□i^aisej (21) 

V\^m^^} 20 a 29.000 ^ 

10 s 10,000 ^ 

0 a OS 

[^Ahg^S] 27 1^ 973.000 

imm 1.012.000 s 

[§¥A1W1 1. fi^^AI- SA||Ai(£B)_m 
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1020030058268 %^ 2003/11/6 

^ Zt^^ tJr^^^ls] ^'=>]^7} -g-ol^>j7. ^i^^H, 

7>^lnl, "ar^Dl^ 'ar^i^lii- ^^^S. oj^o^^ S^^l7> ^^^nji}. 

^4 A-lS. 4€- <^l^(Ma) ^^#01 7fl7l]5]^ ^l^tl-Cl-. 
£ 2 



28-3 



1020030058268 %^ <U7.\: 2003/11/6 

[^^^^ ^^1] 

o]7^} {SECONDARY BATTERY} 

10: ^1 11 : 71]^-^ 

12: w]-^^ 20: ?J 

21: 1-511<:'1S 22: :^ 

30: S^^l 31: ^ 

32: ^-^ ^ 39, 43: o]^(^^) 

40: /^fll S.^ 41: ;Hl2 5.^ 

50: E^o]^ 



28-4 



1020030058268 %^ <^7.}: 2003/11/6 

<14> <^1^1-^^1^ 7l-^^>JI ^ 7}^^ Cfli^jo 

<15> o]^]^ o]^} ^7]^ ^, ^^-flSJleflolE]^ <^1^<H^ -S-^. ^, 2: 

##^1^ ^^<=>fl ^^^>:ii, o] 9^ tfl^cfl ^^on^ ^'i^^]-<=^ ^-g-^H ^^^^cf. <^]^?]] 

<16> o]^]- ;5ixloil cfltt .a^oll ttj-e^- ^^^1 ^-^^^^S]- €^1^^ 

^^-^S. ^>^^^>^ O] o.^ -yr^nl^*^! ^<^]^ 7]TB\- ^^^^ ^^^1<H1 ti]^ ^711 

^l^V^oll 3}]7l^1*>7l ol^o^ ^7] uflo]] ti.(probe)7> ej-uf^ 



28-5 



1020030058268 #^ <U^}: 2003/11/6 

^^<=»11 l-olM-Tll s\jL, o]s. <y^>oi 4.^ sq^^ ^^^^^ ol-qe}- HS.h.7> 

^o] ig-g-^ ol^}-^xlo)l^ PTC ^^>, ^^(thermal fuse) ^ 

S7l^(PCM: Protecting Circuit Module) -f-^ ^^1 ^^^^l7l- ^1 

#1}-^ ^^1^ ^^<^1 ^^^^ ^^1- ^msfl ^^1^1 41 ^ 

oj&i^V <e]:^^^l-i-^ elojcofl ^^]o^ w.^oii "^^^1^ c-11, o] ^o]^ 

^17> ^^S^ n= ^cf. ^, M^i^ 'yr^i^l^^ l:-g->§^^ ^^^> 

» "ar^^l^^l ^1^] -g-^^ *>7l ^«flA-i eflojx-l -g-^o] A>-g-3£]i4, oje^^v eflo];?] .g.^^ ^Ho] 

^i-7l2f *M*>7l ^^><:^. c]^ ^1 5.976.729s<^lfe <^^v^1^;*il 

uV^-^ofl q^s. ol^o^^ tt>^- l-E^lolHCbottom plate)* '°]^ ^^c>\] ^^a]^] 

Jl, o] wj-rt- ^eflolEcfl 5^0]^^ -§-^*H -S-^S^S 'y:^^^!* ^^171- 7flAl3E] 



28-6 



1020030058268 %^ <Uy^}: 2003/11/6 

nfl^oll ZL -g-^ ^J-Sl- ^^^^1 2:^3^1-^1 ^^i^ efl^l^i -g-^ ^^'Hl^i ^^^o] Y^S^^ 
^^]7} ^^S^^, -§-^^ 7l^c> «i7lS.-i-£ 9X^. 0> 

M^l-. 5llolx-l -g-^^ ^tb ^tfl^l?^ ^7> 2:Hfl^ ^ 

<23> ^7fls-§]:g.^ S.7fl5g8-329908S<H1I£ c>1^7fl 

oil ^Ji^ ^}^^^ ^11^ ^6>;?i ^ SZ-^^, ^«fl<2fl ^-sBo^ 

7> Old-. 1}-^1^>7l «>^^1- 3711 ^^^^ ^-f<Hl^ ;^^1 

^olo]l:£ cg^t^ n]^ ^^1 ^cl-. 

<24> ^ ^7]9\- «H^*>7l •^J:!'^ ^^tb ^ss. 

<?]:^^^lo] E^ol^7]. -g-ols>Jl, ^i^3r>D^, <y:^s:>7ll ^ =^ ^^^^^ 

<25> ^ ^^'^^ C}-^ ^7l ^S^^ ^^o] <^^^u]^ ?Jofl 



28-7 



1020030058268 ^^ 2003/11/6 

<27> ^1-71 S!f ^^^^>7l ^^><:^ ^ ^^c>\] af^ oj^V^^]^ ^ ^ 

7l ^^^2)- A>oHl 7fl;,l]^ >^fl5S]5llolE-1« S^^l^, wV^^l- 7^ , "^r^ 

^^1^1^ ^^-^S ^7l ^^^]7} ^«fl^3Z|- ^-g-s]^ S.^ 

^}^, «>^-^ ^11 S.^ Slnl-^ol ^ajSlJl, >a-7) ?^ H>E1-^ ^#^3]- ^7] 

>111 ^}'^]^] ^7] ?J ^ ^11 ^^^^>^ 

<28> o] nfl, 7^2^ w>^-^ ^^^1^ 0.2mm ufl^l 0.8mm^ ^^VS.^ ^^J*>^ ^^1 w>^^ 

<29> oleit!: ;^ll ^^^-Br ^<HS ^^^^o^s. ^ ^ cfl . o]^ 

H ^ $1^ Cll, O]^ ol^Tj] ^^^^^^ ^Vc^ ^7] ^1 1 3l)n]-^^ 

i^'^, ^^«fl ^3|E-1^i^ ^ #Hfl^^ ^ c>li^ ^Vufo^ «j.|gol] o^^ 7>^«fl:acf. 

<3i> ^ a cf^ ^;3cHl 14213, ^7l ;^ll ^l^f-^Hl^ ^^^^ISif ^7l^ o. 

<32> ^ ^Vi^o^ ^ ^^lol] 14513, ^ell- S-H ^11 3] 

^#^^1^ ^^1 ^^^^IS^- ^7l^O.S <a^^ 2l«^lH.7l- 1^1^ ^ oJx4 

<33> ^ ^^1^^ SE i4€- t4e.^, >^7l ;^ll ^q^-^^ 0.5/ffli 1^^] 200;ffli^ -^^111- 

^ ^ SZ-^o], cH^ w>^^^l-7ll^ 30m ^^1 100/zm^ 5J-:£^ ^ ^ ^cf. oj&l 
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1020030058268 %^ <^7^}: 2003/11/6 

^11 ^n^^ ^7] ?j ^m^^ ^^^^o:{ ^^d\] ^^^^ ^ 

<36> SEt!-, ^ ^12 5^1 ^1-^^ ^ol:£ ^El» 

^^^11 -E^'^, ^^lEi^i^ ^ #2fl^'^^ ^i:: *>M-^ 7}^^:^v]., 

<38> ^ ^^^2] S i:l-€- ^^Ml tcl-sig, ^o]s. ^ell- ^^^^0.5. ^l-o^ ^A^^ ^ 

<39> ^ ^^1^21 ^ rf^ ^^Hl rrfsTg, ^Vj] ;^]2 s}^^^ 0.5/mi ^H^l 200i:miSl 

1- ^ wl-^2l^>7ll^ SOm xfl^l lOO/M^l -^7)1* 7M£^ ^ ^ 
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1020030058268 ^^ <^;^1-: 2003/11/6 

<40> ^ ^i^ofl nfs. o]^}:^7] ^}^^}J1 H ^}o]d\] ^3^t]\o] 

E-il- 7l]7l]Al5^^ S^^ll- ^^^^1-^ ^n^; Vi}^^^ i^^ofl ^^^1 

» ^^1 4^-8-^>^ H>^^ ^q^igoii ^^^ell- ^7] 

^o^^£^ ^tll^lfe ^71 ^-g-*>^ ^^15^-; >S-7l 1-511 olH^l 

^ ^1^^* ^l^tlr M-^^l ^a.^ ^^5^^>^ cfTj]^ iLW^ w>^2]*>cf. 

<43> ^^^*>^ ^^1^. H^^. ^^Sfl i5l]Ei^^ ^ #2fl 

# <Hi:^ *>M-^ ^^^^ ^ SZl=f. 

<44> o1b:>, ^ iEia<^l ^Al<^ll- ^3it\c^ ^S-'HIs^VtII ^^^>7l^ ^ 

<45> £ 1^ ^ ^i^S] <^ ^Alc^lofl 14= z^-^ ol^l-;^;^]-- 3^^! t!" ^}^]^<^]t^. 

<46> ^ ^Ajciloll 11).= Ol^f^^l^ ^^o^l 711^^(11)71- ^^1^ ^MlO)^, 

^7] 711^-^(11)1- -i-^11 ^MlO)^ vfl«-oil ^^sl^ ^^^1(30)1- i^t!:cl-. 
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1020030058268 %^ ^^>: 2003/11/6 

<47> ^^7] S^^l(30)^ i^o.^ ^^fl ^1-711 £Als|;^l^ ^9):^]^^, ^i^^ ^ -f-^^<5l 

51, o]6\] 7>^7Sll. ^-^Sfl -¥-^^^1* <^11- ^ 9X^. 

^V^-i-^ o]6\] wvoici, 7l-di;«fl. £^;ifl -^^ ^-6-^ ^^^^IS <^llr ^ 

<50> ^V7lfi|- 2:^^1(30)^ ^1-^^^ S H^-l 1- ^ ^^^1, ^^7] ^ 

:^6fl z]-z]- ^7l^ o.^ o^^^ ^(31) ^ ^(32)ol ol^s]o] oicf. ^(32)-^S. 

^ >^>-§-€ ^ sjji. ^(31)^ ^^^o] A>-g-^ ^ ^^^1 o] 

^1 tlr^^^^ <='>Mcf. ^J-71 ^(31) ^ ^(32)3] ^^Ife £ 14^ tiVcfl^ ^h]^ 

<51> >^7l ?J(10)^ £ l«HlAi ti>c4 ^o], cHE^= ^j^^^lS^ ^.^o. 

oj^-ol^ ^ 9X^^, *^1<H1 ttl-Hl- :=L ^>^l7}- ^^>^^^ 7>^^>Cl-. ^7] ?J(10)^ 

^^'ti lE^ ^^-^S ^^^^ ^ 9X^. lE^, ^7] ^MIO)^ 

O. <a^<^l 71)^-^(11)1- ^Ul*>n^. oil- -f-rfl ^y] S^^1(30)7V ^^(10)^ vfl-^S 
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1020030058268 #^ o^yC^: 2003/11/6 

Hl€ ^S. 9X^, H]^ JEigo.^ uj-E^ifl^l^ ^^^1^, n S-A^el ^^oi ^^e)^ e).o.^ 

^oM^ ?.H(10)^ 7fl^:^(ll)oil^ 9^ S^^l(20)7l- D>^£l<H ^-g-sl^dl. olelt!- 
2:^^1(20)^ 7)1^-^0)] 3)^ #efl<^lH(21)» ^«lt!:i=1-. ^7] ?J 

(10)5^1- #eflolje(21)^ ZL -B-o]^^^ o^^>0.^ ^<^^ ^^^flS. ^ti]^ ^ oitq.. 

^oM 5g 2:^^1(20)«11^ #eflolE(2i)oil 7l-^?i!l(23)* ^^^l^^ ^ 

^(22)<il ^^^sl^cfl, o] ^^7]- ^(22)^ ^}^<H1^ ^<=^ €efl<^lB ^ l-eflolB( 
Pl£Al)7> ci ^^^s]o] ^7] ^7]- ^(22)ol 53 l-eflolH(21)5il- ^<?^5l£^ ^1 ^ 

^olcf. ^v^, <y#^ ^(31)^ >^7l 5g #e11olH(21)^ ^V^oju)-, ?j 

(10)^ tfl^^l 3]^ ^7l^^S. ^7l ^(22)^ ^]Si\^ ss]:^ ^^l7> 

7l^o. ne^M- ole-ltl: ^^V ^ ^^j-s] wV^a] oiofl 

'^l-M'^. ^71 ^7^1-^^ ^7l ^;^>^^ ^2:5^- :^ol igiES] 

^> -^^ ^^^^ ^£ ^^^]S. cf^ ola^t!- ^-§-^ ^ Sli:^. 

t!:^, ^o^7l^ S^^fl(30)7l- ?^(10)<^1 ^-^^^ ^h]^ jS. 

no]^i26)7} ^7] 2:^^fl(30)^ S^^fl(20)^ AfoHl ci ^^l£lc>l S^^l 

(30)1- ^tq- ^ji^l ji^A]^^ 41 o|tq.. 

HSlJl 5S ^^^■11(20)# ?.H(10)S^ 7l]^-^(ll)oi] ^6\]^ 53 l-eflolH(21)<Hl ^ 

28-12 
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1020030058268 #^ ^^>: 2003/11/6 

<56> ^V7l<4 ol^]-^;^]oll Si'H^i . ^7] ?J(10)^ ^1-^-^(12) ^^'S'^l S.^ 2i\^f 

<57> S. 2oflA^ 1: ^ 5I^C>1, ?^(10)2l H>^^(12)<^1^ ZL ^tj^iS-^S 

(40)ol ^^^^cf. o] tifl, ^7] ?J(10) Hl-^-^(12)2l -^^^Kt)^ 0.2mm O.Bmm^ ^^ofl ^ 

M^^t}^ ^o] tiK^^^H, 7Ji w>^-^(12) ^1-71 ^11 2]nv^(40) A>olo)l 

^ <^l^(^e) #^#(39)ol 7fl7l)^4. ole^^ ol^ ###(39)^ ^7] miO) ^ ;^ll 
^^#(40)^ ^^^^>^ #^2}.^ #^5. tiV, Zn, Sn, Fe, 

Cr 4 -i-^o] 7fl7ll^ ^ ^71 o]^ ^^^(39)^ S.^ ^^^(40) ^ 

^ ^^-iBl* -i-^H ^ ti>E^--^(12)2] S-l^igoj] ^^^^ ^ o^ic^ o]^^] ^o^s.^ ^5)-^ 

^7}^^u ^ ojcf s^a^^^ ^7>Ai7iJi. s^^^ ^^^iB^ ^<a^i- 
<58> ^11 ^#(40)^ H€<^m- ^^^^^s. ^^-^s c>i^<>i^ 

-^1-^ l-eflolH^l til^^ ZLcflS- A>-g-^ ^ ojo.!^^ o]6\] c-I^H ^^^^ ^ €*>^ 

^^^^ ^7l ^s:H "?l(P)«5ll4 ^dil(B), ^^i€(W) ^7VAl^ ^ oj^Cf. 

<59> ole-iti: q^^l ^11 5x15^-^(40)^ i^^<Hl ^sfl ^^^^ ^ 9X^ c-fl, 

^*fl ^^^o]] ^t}^, <y:^ol^7ll ?^(10)^ S.^<^] ^^^^O] ol- A}.s].5qnj.^ pH2 o]t]- 

^ >t.M^-g-<S«oil ^«|| ^ITI^VJI, Ni£^^, Ni £^^<^1 
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1020030058268 <U:^}: 2003/11/6 

(10)^ ^^1<=^1 ^^^^ oj^o^xliE^ ^ ^£ 9X^^-, ^^1 -¥-711 <2f -^5X)l. ^CflAl7lS.S- 
wl-^--^(12)ofl^ 7^o] uj-^^^l-cf. rcl-e}Ai, £^0] ej^sfl^ afloil ti>^-^(i2)'?> 

^^#(40)^ ?J ti>^-f-(12) S>]^ 13^0:1 <a-^o11'?l: ^^i^}>\i^ 7j ti]-^^(12) i^l^ 

^^^^ ^-^H, ^-f<^l 3£^^>7l ^ r^ia€*>^ 5i|.^^<^1^i -^7] w>^:^(i2)2l 

1^^* S^^^S.>H ^^^^^^ 2:^^ ^ ^Cf. 

M. ^T^Sl <g ^^Hloil 45^^ s.^ s]^i-#(40)^ ^^3(10)^1 H>^:^ 

(12)» ;^lii1^>^ ^3.^ ^EfloilA-l ^?flo]E(zincate) ^^^9 ^^Ith ^ -t-^ 

iflS] ol-<g4o^ ^^^>» <5l-g-*l-'^ a>^^(12)ofl ol-o^^^ ^l:&^l7l^ ^<=m. 

^^]^]^^}<=^ -^^]^ ^, ^^dLq-(Na2C03) ^ 

#(NaOH), ^ 51-^1 ol^CFeCIs). ^^i^ (KNaC4H4064H20) ^o] ^TflolH -§-«5noflAl ^f]]o] 

HA^S^§><^ <il.<gjl)n^^ ^^^t!:^-. <^1^7fl ^iTflolH ^^^^ <:>>o^^o.s.-^El 
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1020030058268 ^^ <a^>: 2003/11/6 

^}^^(12) ^^ ^^^] ^^^^ ^ ^-2-13^, ^-f'Hl i^s:l-7l >:3.^^>^ 34^^<^l^i 

^1-71 131-5^-^(12)21 ^B^q-^ ^^4r S.^ ^^^^^^ 2x^^ ^ 9X^. 

ojeitt ^^^sl ^^^^ ^-g-ofl siolA^s A>-g-^ ^ oj^rf. 



€ ^ ^S^Ei^ wj-^ol ZLcflS. ^-g-m ^ ^1^. 

<67> ol&l^ ^B^;^! ^^^UO)S. £^ SE^ -^^Ji^fl S-^'^'^l 

<69> ^V7l ;^ll S'S ^^^f^(40)^ ^1 ^ofliE ^Sl# >i3lE-1^*H M^^^ 

<7o> ^^111 3^ ^#(40)011 ^^*>^ ^^Hl ^ 'y:^^!^ ^^S. °]^^^ 9l^^^ 
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1020030058268 ^^ 2003/11/6 

<7i> ol>^V ^tg*}. n}9]. 3l°l-#(40)^ ^^^1(T)^ ^:^]$\ ^'^]Si\-, ^^^2] 

O.S^mi ^M^] 200my} ^S.^ ^^^^^ $1-^1^, 7}^ a>^^^>7ll^ 30//m tfl^] I00i:ffli7l- 
^^^^V^ ^^^11=1-. O.SilM aln>^ o.^ ^^A^ ^ja^7]. o^^j, ^^6] 

^^o] oVSlTiq- «VS17> ^o:|t4^ -f-)ol f^7H>7ll 5]^ o;tj7, 200/^1 

<72> n:l-sl-^i, ol^Tl] ;^]1 slBi-#(40)^ ^^^^>^. ^^^4 M€ l-5fl<^lHl- -g-^<^l 

PTC :t^>M- ^ ^^^^1<^1 ^^5)^ ^-2.3., SE^ ^ 

<74> ol&jtl- 51^1^(50)^ ^>7l ^11 5X]^f^(40)# ^^^5. 

*>5!* ^-^<^1^ -§-^. 7pJ- ^^*V -g-^«oV^«?l x^^J- -g-^ ^ofl slsfl ^ o;^cf. 

^ 7>^*fl ^cf. trj-el-^i ^sflo^ ^eflol^ ^o] o]^ -g-^^^ ^tijo] 
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1^330058268 ^^ 2003/11/6 

<75> ^ ^^Q^ a cf^ ^Alc^lofl rcfsig, :£ 4oflAl ^ ^ 9X^o]^ 7^ #eflo]H(21)<^l ;5ll2 S 

(41) AHofl^ <5l^(^«) ^^f^(43)ol 7fl7l]^cf. ole^^ o]^ ^##(43)^ ^7] 9^ ^^]o] 
H(21) ^ ^12 jilB^-f^(41)# ^^^*>^ ^zi-^ #^2).^ cf€- <^l-¥-<^^l^ 

Zn, Sn, Fe, Cr ozf ^-^o] 7fl7ll^ ^ oicf. ^^7] o]^ ^^f^(43)^ ^12 

^711 ^o.^>H >^7] ?^ a>^--^(12)<^l ^^#(39)^ ^^i^ tJflSf ^>:?1:7>^1S] Jl^I-S 

<76> o] ^^1-^(41)^ ^11 ^^^UO)^- ^"U^ ^"^^V Hj-i^oil 

^^i^ ^ ^^s., ^^<^1M-, ^el ^#-^5. ^^^^ ^ 

<77> ^^^^ ^-f<^l^ ^sfl £^ £^^<H1 ^ 

*M i3JjBl%^H ^^^^ ^ ^el ^el ^^o.^ 

^^^^ ^■^^]^ ^] ^1<^1£ -t-efl^i^cHl ^efl:^^^ ^^^^ ^ 

<78> :^]2 jqn^-#(41) ^A] o.Sitfln 200fm^ ^^^^ ^ 9X^^ , ^V^^^M)^ 

30;mi i^^l lOOjian^ ^^^^>^ ^<^lcf. 0.5/mi DjnV^ ^-f^ $<a>^^ ^-^7}- 

^ o^ji, 200;:an £^#0] -^^^^^^^-^ 7j| i^l^^^V 

<='fl ^^t!: ^^l^'^l 9X^. Stb ^^7l ;ti]2 2)b]-^(41)^ SeflolH(21) 5^1^ i^^^s] <y 
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1^1 



1020030058268 



■^ 2003/11/6 



<79> 



ol&lt!: 42 SL^ ^^^(41)^ ^1}-^7lS] HSW.(probe)7l- ^7.} ^(22)^- aj-^-^- 

(12)1- ^1^1 3^}^ ^^7} ofv^ ^(22)2}- l-eflolB(21)l- ^1^1 s>£^ ^ ;g-fo]l -^-g-^!- 

^1^ ^ XiJi. eflo];^-! -g-^ ^ ^^^S. ^^^m ^£ ^1^ -§-^<^1 

<80> [^^I'^l] 
<82> [S. 1] 
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<83> 



<84> 



(^^ : kgf/cuf) X -g-^l:7> 

^7] s. l<^]^^ «>5q- ^o], ^^*iii^'^<^i ^-f s)B^-^o:i 
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1020030058268 %^ -a^}: 2003/11/6 

S. ^^1*>^ 7>^5r>Jl o] ^ ^i^o] i^^ofl ^^1-^ ^^*>i4. 

<86> ^ ^vi^ofl o)-^ ol^]- ^^]oil 14^.13 cl-^jT^ j^^l-l- ^ o;[c|.. 

<91> Cl-^^^, 2:7] f-^j-^* ^^o^ Hj-^l^ o;(4. 
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